Equipment and calibration : granular applicators by Bode, L.E. & Pearson, S.L.

Preface 
This circular is the second in a series of publications dealing with application 
equipment and calibration. The first in the series, Circular 1192, deals with 
equipment and calibration for low-pressure sprayers. Subsequent circulars will 
discuss small capacity sprayers and dusters, high-capacity flotation sprayers, 
high-pressure and air-carrier sprayers, and aerial sprayers. 
The use of granular pesticides is increasing with a trend toward applying 
lower rates of more concentrated granules. Lower rates require accurate 
metering and uniform distribution for effective pest control. Development of 
pneumatic units and new metering systems requires a renewed commitment to 
precise calibration and application of granules. 
The material herein is for broadcast, band, and in-the-row applications of 
pesticide granules. Examples are given to illustrate the calibration techniques 
presented. 
L.E. Bode 
S.L. Pearson 
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Granular 
Pesticides 
Granular pesticides are dry, premixed granules 
ready to pour into the hopper box. Each granule is 
mostly an inert material to which an active chemical 
has been attached. The most common inert materials 
are clay, sand, and corncobs. 
Using granular pesticides rather than liquid pesti-
cides can offer you several potential advantages. Be-
cause granules are dry and premixed, you do not 
need to haul water to the field. You also can use 
simpler, therefore less costly, equipment since no 
mixing, agitating, or pumping is involved. Granules 
also are less susceptible to wind drift than sprays 
because they are generally larger and heavier than 
spray droplets. You can thus achieve better placement 
in more diverse weather conditions. If you are using 
conservation tillage, you may achieve better control 
with granules than sprays since granules filter through 
foliage and residue better. Finally, granules are gen-
erally safer to you, the user, than liquid formulations. 
Granular pesticides do have their drawbacks, how-
ever. Their use is mainly limited to soil applications; 
they require moisture to become activated; they must 
be kept dry in storage; and they are more bulky to 
store and transport. Granules also are usually more 
expensive than other formulations. 
Granular soil insecticides are generally placed in a 
narrow band over the seed and covered with a shallow 
layer of soil. Some granular soil insecticides must be 
placed in the seed furrow ahead of the planter press 
wheel. 
Until recently, granular herbicides were most com-
monly applied in 7- to 14-inch bands over the row 
and then incorporated into the soil surface with spike 
harrows, chains, or rollers. But development of pneu-
matic (air) distribution systems that can meter and 
uniformly apply lower rates of granules is increasing 
the broadcast application of granular herbicides. 
Traditional granular pesticide rates have been 15 
to 30 pounds per acre. However, development of 
equipment that will apply low rates has started a trend 
toward the use of smaller quantities of more concen-
trated granules. For example, many granules origi-
nally available as 5 to 15 percent active ingredient 
are now available as 20 to 50 percent active ingre-
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client. A very new application system is even allowing 
the application of dry flowable formulations at rates 
as low as 1 pound per acre. (Dry flowables were 
originally developed for application in water at rates 
from Y3 to 5 pounds per acre. They have 75 to 90 
percent active chemical.) 
As the concentration of granular pesticides has 
increased, there has been a shift toward smaller 
granular particles. Decreasing the particle size in-
creases the number of particles available per square 
inch of the soil surface (Table 1). For example, if a 
40/80 mesh granule were uniformly applied at a rate 
of 1 pound per acre, approximately three particles 
would be applied on each square inch of soil. 
Using smaller granules will increase the possibility 
of drift, however. Table 2 shows the size of granules 
passing through several sizes of mesh screens. An 80 I 
100 mesh granule would be the smallest size (about 
200 microns) that would be practical to use and 
maintain low drift potential. 
Table 1. Particle Count for 1 Pound of Clay-Based 
Granules Applied on 1 Acre 
Granule 
mesh size* 
Particles 
per lb 
Particles per 
square inch 
8/16 ................ 250,000 
24/48 ................ 7 to 7.5 million 
30/60 ................ 10 to 13 million 
40/80 ................ 15 to 18 million 
Adapted from: Oil Dry Corporation. 
.04 
1.1 to 1.2 
1.6 to 2.1 
2.4 to 2.9 
* The granule mesh size is first given as the size of the sieve 
through which granules will pass and then as the size of the 
sieve through which granules will not pass. Thus granule mesh 
size 8/16 indicates that the granules passed through a no. 8 sieve 
but were stopped (or held) by a no. 16 sieve. 
Table 2. Granular Particle Sizes 
Sieve 
number 
Maximum opening 
size (microns) 
8 ............................. 2,515 
18 ............................. 1,080 
20 ............ '................ 925 
30............................. 660 
40............................. 471 
60............................. 282 
80............................. 207 
100........................ . .... 174 
170............................. 108 
400............................. 48 
Source: ASTM Standard E11-70. 
Gravity or Drop-type Applicator 
-Hopper box 
r,___....._ ----Metering device 
~----Discharge tube 
~....---L-LL..---. 
---Diffusor 
Pneumatic or Air Applicator 
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Equipment 
APPLICATORS 
Granular applicator units are available that will 
apply a variety of pesticides for control of weeds, 
insects, diseases, and nematodes. Available units range 
from hand-operated applicators for lawns, to row or 
band applicators for row crops, to power-driven, 
linear-hopper applicators covering wide swaths. 
Regardless of the size, use, or power source of the 
applicator unit, there are two major types of granular 
applicators: gravity or drop-type applicators and pneu-
matic or air applicators. Gravity or drop-type appli-
cators have hopper boxes from which the granules 
are metered and allowed to fall by gravity through 
discharge tubes into diffusors that spread the granules. 
Pneumatic applicators have a centrally located hopper 
from which granules are metered, delivered by air 
through tubes across the width of the machine, and 
spread by being impinged onto deflector plates. 
Pneumatic applicators appear to offer several ad-
vantages over conventional drop-type applicators. Ad-
vantages include central tank filling, easier installation 
on . tillage implements, improved distribution, and 
easier transporting of trailer-mounted applicators. 
METERING DEVICES 
Metering of the granules is generally accomplished 
by gravity-flow or positive-feed metering devices. 
Gravity-flow devices .are the most common and consist 
of a hopper with a variable-size metering orifice in 
the ~attorn. Granules flow through the orifice by 
gravitational force. A rotor or agitator rotates in the 
bottom of the hopper to keep the granules from 
bridg~ng and blocking the orifice. Gravity-flow me-
tering devices are sensitive to travel speed. Generally, 
their application rate decreases as the travel speed 
mcreases. 
Positive-feed metering devices have an auger or a 
notched rotor that rotates in the bottom of the hopper 
to deliver a constant amount of granules to the orifice. 
The number, exposed width, and depth of notches 
on the rotor vary according to the manufacturer and 
the desired application rate. Positive-feed metering 
devices are more complicated and costly than gravity-
flow devices. However, positive-feed metering devices 
are less sensitive to changes in travel speed; increasing 
travel speed generally results in a minimal decrease 
in application rate. 
Metering Devices 
Gravity-flow Positive-feed 
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For both types of metering devices, the rotor or 
agitator is usually rotated by a drive chain attached 
to a nondrive wheel on the applicator or implement 
to which the applicator is attached. This type of 
attachment provides a constant flow of granules that 
is partly independent of ground speed (as long as the 
speed is kept within a narrow range) and that prevents 
flow of granules when the unit stops. Some of the 
larger broadcast units have an optional hydraulic or 
electric motor to drive the rotor. By setting the motor 
speed, one can obtain constant and uniform metering. 
Regardless of how the rotor is driven, it is important 
that the speed of the rotor be maintained within the 
range listed in the operator's manual. Excessive rotor 
speeds will cause a reduction in application rate and 
can pulverize the granules. Slow speeds can cause 
nonuniform metering of th~ granules. 
The size of the metering orifice is changed to adjust 
the flow rate of granules. The larger the opening is, 
the higher the application rate; the smaller the open-
ing is, the lower the rate. Adjusting the orifice is 
accomplished by moving a lever or bar. that slides a 
plate over the metering orifice. Usually the lever has 
some type of graduated scale. In positive-feed devices, 
other things besides the orifice size can be adjusted 
to change the rate, for example, the rotor and the 
rotor speed. 
The operator's manual will indicate settings to use 
for specific pesticide formulations. However, any set-
ting should always be used in conjunction with the 
calibration procedure on page 8. 
Electronic monitors are now available for some 
units that will record ground speed, acres covered, 
and rotor speed, and that will automatically stop and 
start application when a planter or tillage tool is raised 
or lowered. Monitors are helpful to verify that the 
unit is working properly, but they do not replace the 
need for calibration. 
DISTRIBUTION DEVICES 
The most commonly used distribution devices for 
a gravity or drop-type applicator are a flexible hose 
called a discharge tube (or delivery tube) and a fan-
shaped device called a diffusor. The way these two 
distribution devices are used depends upon whether 
the applicator is for row or broadcast use. 
The discharge tube is used to carry the granules 
from the hopper. In many row and broadcast units, 
it will carry the granules to the diffusor. In some row 
units, the discharge tube will be used to distribute 
the granules directly in a very narrow band in the 
row or seed furrow. In some multiple-hole broadcast 
units, the distribution tube will be used to direct the 
I 
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granules to a precise location. This latter distribution 
method is popular when the broadcast unit is being 
used in conjunction with an incorporation tool, such 
as a disk or field cultivator. 
Whether the distribution tube is used alone or in 
conjunction with a diffusor, its length is important. 
If the tube is too long, it may cause a variation in 
application along the row. The tube should be of such 
a length as to allow a smooth and uniform flow of 
the granules to the diffusor. 
The diffusor is placed at the end of the discharge 
tube and is used to distribute the chemical over the 
width of the diffusor. The width may vary from 5 to 
15 inches. The diffusor consists of slotted screens, 
baffie plates, or splash pools. These are positioned to 
spread the granules uniformly as they fall from the 
discharge tube. 
To change the width of the band, one must change 
the height of the diffusor, or place two or more 
diffusors side by side and direct them over the row. 
In some broadcast units, both discharge t1:1bes and 
diffusors are eliminated. Instead, a simple deflection 
device is positioned directly below the metering ori-
fice. The granules then bounce off this device and 
onto the field. The shape of these deflection devices 
varies with the make of the spreader. A pattern 
uniformity check should be made before using these 
units. 
Pneumatic or air applicators, which are becoming 
more popular, use a combination of air, discharge 
tubes, and deflectors to distribute the granules. Gran-
ules are metered from the hopper into a chamber 
where high-speed air transports them through deliv-
ery tubes. Deflectors then evenly distribute granules 
across the width of the tool to which the applicator 
is attached. 
HOPPER BOXES 
The granular hopper boxes should be large enough 
so that they do not need to be refilled frequently. 
Reducing refill time is especially useful if you are 
using row applicator units in conjunction with planter 
units. Hopper boxes also should be corrosion-resistant 
and easily accessible to the operator for filling and 
for cleaning. Some units have clean-out openings in 
the bottom plus removable rotors for easy cleaning. 
Divided hopper boxes allow the application of two 
pesticides in the same trip. 
A graduated scale on the inside of the hopper helps 
with field checking of calibration. Tape with a grad-
uated scale can easily be attached to the inside of 
most hoppers. The amount of granules applied to a 
field can then be determined from the markings. 
Diffusers 
Fiberglass and polyethylene hoppers are widely 
used on many makes of granular applicators. Fiber-
glass is strong and durable, but it can crack under 
impact. One advantage of fiberglass over polyethylene 
is that repair kits are available for on-farm use or a 
planter equipment dealer can make repairs. Polyeth-
ylene hoppers are relatively inexpensive and noncor-
rosive. The hoppers are tough and durable, but they 
must be replaced if cracked or broken because there 
are no effective means of repair. Polyethylene also 
breaks down under ultraviolet light and should be 
kept out of the sun when not in use. 
Steel hoppers are also commonly used, but corro-
sion is their biggest drawback. Even with protective 
coatings of corrosion-resistant paint, chemicals can 
cause rapid rusting of steel hoppers. Units constructed 
of steel thus must be kept clean for maximum life of 
the unit. If the parent machine, such as a planter, is 
to stand outdoors any appreciable length of time, 
remove the hoppers from the mounting bracket and 
store hoppers and flexible discharge tubes. Galvanized 
steel hoppers are inexpensive and can be easily con-
structed, but corrosion is still a problem. 
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MAINTENANCE AND CLEANING 
Keep all foreign materials out of the hopper boxes. 
These materials may block the metering orifice and 
cause an inaccurate rate of application. Some of the 
granular materials used are very corrosive and will 
cause the equipment to deteriorate if they remain in 
the hopper for an extended period of time. The 
following practices will help you maintain and clean 
your granular applicator properly. 
1. If the hopper is removable, detach it from the 
applicator. If it is not, remove the rotor bar from the 
bottom of the hopper. 
2. If there is material left in the hopper, it must 
be cleaned out and returned to its original, properly 
labeled container. 
3. Thoroughly wipe out th~ inside and outside of 
the hopper with a clean, dry cloth. Do not use water 
unless you also dry the inside and outside immediately. 
Do not use detergents or other cleaning fluids unless 
you also rinse and dry the hopper immediately. 
4. All bearings and moving parts should be lubri-
cated according to the operator's manual. Do not get 
oil on the rotor surface or granules will stick to the 
rotor. 
5. Reassemble applicator and make sure all parts 
are in their original places. 
6. Use only dry materials; moisture will cause the 
hopper to corrode, and the granules will not flow 
uniformly through the applicator. Care must be taken 
to prevent moisture from entering the hopper on 
rainy days. 
~Calibration 
Granular pesticides for weed, insect, disease, or 
nematode control must be applied accurately for 
effective and safe pest control. The owner's manual 
should help determine the initial setting needed to 
apply the recommended rate. Pesticide labels may 
also suggest specific settings for each brand of appli-
cator. However, it is not sufficient to use these charts 
for a final setting because several factors can cause a 
variation in the application rate. Calibration of gran-
ular applicators is thus extremely important for pre-
cise application and thus effective pest control. For-
tunately, it is relatively easy to do. 
The application rate of granules is determined not 
only by the size of the metering opening but also by 
the speed of the agitator or rotor, the travel speed, 
the roughness of the surface to be treated, and the 
flowability of the granules. 
Granules flow at different rates, depending upon 
the size, density, and type of granule, the temperature, 
and the humidity. Granules vary greatly in the size 
and density of the particles and in the inert material 
(carrier) used to formulate the pesticide. For these 
reasons, a different orifice setting may be necessary 
for each pesticide applied. A different setting may 
even be required for the same pesticide formulated 
by two different manufacturers or for two batches of 
pesticide from the same manufacturer. 
Except for the orifice setting, ground speed is the 
most significant variable affecting the application rate. 
A granular applicator must be calibrated at the same 
speed that will be used during application, and the 
speed must be kept constant. Even though gravity-
flow metering devices use a rotating agitator that is 
sensitive to ground speed, the flow of granules through 
the orifice is not directly proportional to the speed. 
It is not uncommon to find a 50 percent variation in 
the application rate when changing the ground speed 
only 1 or 2 miles per hour. 
Temperature and humidity affect the moisture con-
tent of the granules, resulting in flow changes from 
day to day, and surface roughness can affect the 
application rate when changing from one location to 
another. For these reasons, it is important to calibrate 
frequently to maintain the proper application rate. 
Individual units on row applicators should be cal-
ibrated independently. Even if all of the units have 
the same setting, large differences in the application 
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rate may occur between the various row units. The 
correct application rate can be maintained only by 
regularly checking calibration on all units. Calibration 
charts furnished by the manufacturer should be used 
only as a guideline for the initial setting of the 
applicator before calibration. 
DETERMINING YOUR 
APPLICATION RATE 
The first step in calibrating granular application 
equipment is to read the pesticide label carefully. The 
label indicates the application rate and where the 
granules should be placed. Recommendations vary 
according to the type of pesticide. Rates are usually 
expressed as pounds per broadcast area ( 1 acre or 
1,000 square feet) or as ounces per 1,000 feet of row. 
Since the same pesticide may be available in differ-
ent concentrations of granules, written recommen-
dations are sometimes given as pounds of active 
ingredient (a.i.) to apply per acre (often abbreviated 
as lb a.i./ A). You must then convert the recommended 
pounds of active ingredient to pounds of product per 
acre for the granules you have purchased. To do this, 
read the label to determine the percent of active 
ingredient in the granules. Then convert the pounds 
of a.i . per acre to pounds of product per acre by the 
following formula: 
lb product per acre = 
. 100°/o lb a.1. per acre x ------
0/o a.i. in product 
Example: A recommendation calls for 3 pounds of 
a.i. per acre. You have purchased a 20 percent gran-
ular formulation. How many pounds of product should 
you apply per acre? 
lb product per acre = 
. 100% 3 lb a.1. per acre X--= 15 
20% 
Example: A recommendation calls for 2 oz. a.i. per 
1,000 feet of row. The granules you purchased are 
a 25 percent formulation. How many ounces of 
product should you apply per 1,000 feet of row? 
oz product per 1,000 feet of row = 
per ~~to~ x 100% -2 x 100% 
ft of row % a.i. in product - 25% 
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Table 3 was developed from the above conversion 
formula and can be used to determine the pounds of 
granules needed per acre if you know the recom-
mended pounds of a.i. per acre and the granule 
concentration. 
Broadcast or Band Applications 
For all herbicides (banded and broadcast) and for 
broadcast insecticides and nematicides, apply the rec-
ommended pounds per broadcast acre. Remember -
you should apply the same rate of granules in the 
band as when broadcasting. Certainly you will apply 
less total product to the field when banding since you 
do not treat the entire area, but you still must apply 
the product in the band at the same rate to achieve 
effective control. 
To determine how much product to buy to treat a 
known acreage banded, you must first determine how 
many acres the band is actually covering and then 
multiply that amount by the recommended rate. Use 
the following formula to determine the acreage to be 
treated: 
treated acres = 
band width, inches 
total acres x . . 
row spac1ng, 1nches 
Example: You want to apply a granular herbicide at 
the rate of 20 pounds per· acre in a 14-inch band 
over 30-inch soybean rows. How many pounds should 
you purchase to treat 200 acres of soybeans? 
Table 3. Pounds of Granular Product to Apply per Acre 
Based on Application Rate and the Percent of 
Active Ingredient in Granules 
Desired 
rate 
(lb a.i. Percent of active ingredient in granules 
per acre) 4 5 10 15 20 25 
pounds of product to apply per acre 
1.0 ..... 25 20 10 7 5 4 
2.0 ..... 50 40 20 13 10 8 
3.0 ..... 75 60 30 20 15 12 
4.0 ..... 100 80 40 27 20 16 
5.0 ..... 125 100 50 33 25 20 
6.0 ..... 150 120 60 40 30 24 
7.0 ..... 175 140 70 47 35 28 
8.0 ..... 200 160 80 53 40 32 
9.0 ..... 225 180 90 60 45 36 
10.0 ..... 250 200 100 67 50 40 
12.5 ..... 313 250 125 83 63 50 
15.0 ..... 375 300 150 100 75 60 
17.5 ..... 438 350 175 117 88 70 
20.0 ..... 500 400 200 133 100 80 
25.0 ..... 625 500 250 167 125 100 
30.0 ..... 750 600 300 200 150 120 
35.0 ..... 875 700 350 233 175 140 
40.0 ..... 1,000 800 400 267 200 160 
45.0 ..... 1,125 900 450 300 225 180 
50.0 ..... 1,250 1,000 500 333 250 \ 200 
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treated acres = 
14-inch band_ 
93 3 200 acres X 30 . h - . -me rows 
lb of granules needed = 
93.3 acres X 20 lb per acre = 1,866 
In-the-Row Applications 
Applications of insecticides and nematicides (banded 
or furrow treatments) are based on ounces per 1,000 
linear feet of row rather than pounds per broadcast 
acre. These materials require a constant concentration 
of pesticide per linear foot of row, whether they are 
banded or placed in the furrow. Once you have 
calibrated a granular row applicator to apply the 
recommended ounces per 1,000 feet of row, it will 
apply the correct rate of granules for any row spacing 
used. The same rate will be applied down the row, 
with the total amount applied per field acre changing 
in proportion to row spacing. 
In addition to ounces per 1,000 feet of row, man-
ufacturers generally will list the recommended pounds 
per acre for a standard row width such as 40 inches, 
36 inches, 22 inches, etc. For row spacings other than 
the standard widths given on the label, the amount 
of granules required per acre will need to change 
proportionally to maintain a uniform concentration 
per foot of row. Remember that the total feet of row 
per acre increases as row spacing decreases and that 
the total feet decreases as row spacing increases. 
For example, if a recommendation calls for 15 
pounds per acre for 40-inch rows, and you are plant-
ing 20-inch rows, you will need to apply 30 pounds 
per acre to maintain the same concentration of pes-
ticide in the row. One acre contains 13,068 feet of 
40-inch rows. At the rate of 15 pounds per acre, each 
1,000 feet of row would receive 18.3 ounces of 
granules. The same acre planted in 20-inch rows 
would contain 26,136 feet of rows. To maintain the 
same concentration of 18.3 ounces of granules per 
1,000 feet of row, you would need to apply 30 pounds 
of granules to each acre rather than the 15 pounds 
per acre you applied to the 40-inch rows. 
You can calculate the total feet of row per acre for 
any row spacing by dividing 43,560 square feet per 
acre by the row spacing in feet. 
feet of row per acre = 
43,560 square feet per acre 
row spacing in feet 
Example: You have planted a field in 30-inch rows 
(30 inches = 2.5 feet). How many feet of row are in 
each acre? 
feet of row per acre = 
43,560 square feet = 17 424 
2.5-foot rows ' 
Table 4 shows the feet of row per acre for several 
row spacmgs. 
If a recommendation is given only as ounces per 
1,000 feet of row, it can be converted to pounds per 
acre for your row spacing with the following formula: 
lb per acre= 
ounces per 1,000 feet of row x 2,722 
1,000 feet of row x row spacing, feet 
2,722 =a constant arrived at by dividing 
the number of square feet in 1 
acre (43,560) by the number of 
ounces in 1 pound (16). 
Example: A soil insecticide recommendation calls 
for 6 ounces per 1,000 feet of row. If you are planting 
in 22-inch rows (22 inches = 1.83 ft.), how many 
pounds per acre of insecticide should you apply? 
lb per acre = 
6 ounces X 2,722 = 8_9 
1,000 feet X 1.83-foot rows 
CALIBRATING YOUR 
GRANULAR APPLICATOR 
Once you have determined your rate of application, 
you are ready to begin calibration for precise appli-
cation. Most calibration techniques are based on de-
termining the amount of granules dispensed when 
treating a known area. The procedure used here ·is 
to adjust the applicator setting until you collect the 
required amount of granules while traveling a mea-
sured distance, or treating a measured area, usually 
a minimum of 500 to 1,000 feet. 
Step 1 
Determine the number of ounces required for 
application over a known distance. 
Broadcast or Band Applications. Calculate the 
number of ounces required to be distributed over a 
measured course. 
ounces required = 
lb per acre x area treated (square feet) 
2,722 
The area treated is the area actually covered with 
granules, and is the length of a measured course in 
feet multiplied by the width of spread in feet. For 
broadcast applications, measure the effective swath 
width; for band applications, measure the band width. 
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Table 4. Feet of Row per Acre for 
Various Row Spacings 
Rqw spacing 
(inches) 
Feet of row 
per acre 
7 ................................ 74,674 
15 ................................ 34,848 
20 ................................ 26,136 
22 ................................ 23,760 
30 ................................ 17,424 
32 ................................ 16,335 
34 ................................ 15,374 
36 ................................ 14,520 
38 ................................ 13,756 
40 ................................ 13,068 
42 ................................ 12,446 
50 ................................ 10,454 
60 ................................ 8,712 
Example: You are following a recommendation to 
apply 20 pounds per acre of herbicide granules in a 
14-inch band (14 inches= 1.2 feet) over each row. 
You are using a 1,000-foot measured course. How 
many ounces should you collect after operating the 
applicator over the 1 ,000-foot measured course? 
area treated = 1,000 feet X 1.2 feet = 
· 1 ,200 square feet 
ounces required = 
20 lb per acre x 1,200 square feet 
2,722 = 8 '8 
Example: You need to apply insecticide granules 
broadcast to turf at 3 pounds per acre. Your effective 
swath width is 60 inches (5 feet), and you are using 
a 500-foot distance for calibration. How many ounces 
should you collect? 
area treated = 500 feet X 5 feet = 
2,500 square feet 
ounces required = 
3 lb per acre x 2,500 square feet _ 
2 2,722 - "8 
In-the-Row Applications. The number of ounces 
per 1,000 feet of row is usually listed on the label. 
If the label lists the rate only in pounds per acre for 
a standard row spacing, you can convert to ounces 
per 1,000 feet of row by using the following formula: 
ounces per 1 , 000 feet of row = 
lb/A x std. row spacing, ft x 1,000 ft of row 
2,722 
Example: A soil insecticide recommendation calls 
for 10 pounds per acre when applied in 30-inch rows 
(30 inches = 2.5 feet). How many ounces per 1,000 
feet of row are required for proper calibration? 
ounces per 1,000 feet of row = 
10 lb/ A X 2.5 ft/row X 1,000 ft of row 
2,722 = 9'2 
Step 2 
Adjust the initial setting on each applicator accord-
ing to the equipment manufacturer's recommenda-
tion. 
Step 3 
Attach a container (plastic bag or plastic jar) over 
the outlet of the applicator, and collect the granules 
while operating over the measured distance at the 
speed you plan to apply. Make the calibration run in 
the field to be treated so that speed and traction 
conditions will be constant. 
Step 4 
Weigh the collected granules minus the weight of 
the container. Since the amount collected may be 
only a few ounces or grams, the granules should be 
weighed on a postal scale, baby scale, or food scale. 
Devices also are available that have calibrated springs 
or balance beams that are designed for calibration of 
granular applicators. Volume measurements may be 
inaccurate because of nonuniform settling or segre-
gation of granules. If the amount collected is not 
equal to the ounces required (Step 1 ), adjust the gate 
setting and repeat the calibration· until you have 
collected the required amount. 
Follow these steps for each unit on a row-type 
applicator. 
MAKING A FIELD CHECK 
OF YOUR APPLICATION RATE 
After you have calibrated the applicator to apply 
the proper amount of granules, make periodic field 
checks to verify that the application rate does not 
change from one day to the next, or from one field 
to another. There are several ways to do this. 
Broadcast Applications 
One simple method is to place a strip of masking 
tape vertically on the inside of the application hopper. 
Then fill the hopper in increments of 1 or 2 pounds. 
After adding each increment, shake the hopper to 
settle the material, and mark the tape at the level of 
the chemical. The application rate can then be verified 
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throughout the season simply by reading the level of 
chemical before and after treating a known number 
of acres. 
lb pounds used 
per acre = acres treated 
Example: In making a field check, you discover that 
12 pounds of granules were applied to 5 acres. What 
is the application rate? 
12 lb used 
lb per acre = = 2.4 5 acres treated 
If 2. 4 pounds per acre is not the rate you were 
supposed to be applying, you must recalibrate your 
unit. 
Determining the number of acres treated is impor-
tant for an accurate field check of the application 
rate. The acres treated by one unit can be calculated 
if the distance traveled and the width of spread are 
measured. 
acres treated = 
distance traveled, feet x width, feet 
43,560 square feet per acre 
width = swath width, band width, 
or row spacing in feet 
In-the-Row Applications 
For row crops, you can begin to estimate the field 
application rate from the number of rows and the 
length of the field. 
rows per acre = 
43,560 square feet per acre 
row spacing, feet x field length, feet 
Table 5 lists the number of rows per acre for 
various row spacings and field lengths. 
You can then use the following formula to deter-
mine the pounds per acre being applied: 
lb per acre= 
rows per acre x lb used 
rows treated 
Example: After planting 26 rows of corn spaced 30-
inches apart (30 inches = 2.5 feet), you applied 6 
pounds of granular soil insecticide. Your field is 1A 
mile long (1 ,320 feet). How many pounds per acre 
did you apply? 
rows per acre = 
43,560 square feet = 13.2 2.5-foot rows x 1,320 feet 
lb per acre= 
13.2 rows per acre X 6 lb used = 3.0 
26 rows treated 
Again, if 3 pounds per acre is not the rate you 
were supposed to be applying, you must recalibrate 
your unit. 
Band Applications 
When applying granules in a band, you are treating 
even less of each acre in the field than when you 
treated the entire width of the row. Therefore, to 
determine the actual area treated, you must increase 
the values in Table 5 (number of rows per acre) by 
the ratio of row spacing to band width. 
rows treated per acre = 
row spacing, inches 
rows per acre x b d .d h . h an WI t , 1nc es 
For banding, the number of rows required to treat 
one acre will be greater than the number for broad-
casting, or applying in-the-row treatments. 
Example: You apply a granular herbicide in a 12-
inch band over 30 inch (2.5 feet) corn rows. Your 
field is 1,4 mile long (1 ,320 feet), or, as Table 5 shows, 
13.2 rows per acre. After you finished 26 rows, your 
granular applicator unit had used 6 pounds of gran-
ules. How many pounds per acre did you apply? 
rows treated per acre = 
30-inch rows 
13.2 rows X 2 . h b d = 3 3 1 -me an 
lb per acre= 
33 rows per acre X 6 lb used = 7.6 
26 rows treated 
If this is not the amount recommended on the 
label, the unit should be recalibrated. 
Table 5. Number of Rows per Acre for Various Row Spacings and Field Lengths 
Row 
spacing, Length of field (feet) 
inches 330 660 990 1,320 1,650 1,980 2,310 2,640 
number of rows per acre 
7 ......... 226 113 75 57 45 38 32 28 
15 ......... 106 53 35 26 21 17.6 15.1 13.2 
20 ......... 79 40 26 19.8 15.8 13.2 11.3 9.9 
22 ......... 72 36 24 18.0 14.4 12.0 10.3 9.0 
30 ......... 53 26 17.6 13.2 10.6 8.8 7.5 6.6 
34 ......... 47 23 15.5 11.6 9.3 7.8 6.7 5.8 
36 ......... 44 22 14.7 11.0 8.8 7.3 6.3 5.5 
38 ......... 42 21 13.9 10.4 8.3 6.9 6.0 5.2 
40 ......... 40 20 13.2 9.9 7.9 6.6 5.7 5.0 
42 ......... 38 18.8 12.6 9.4 7.5 6.3 5.4 4.7 
50 ......... 32 15.8 10.6 7.9 6.3 5.3 4.5 4.0 
60 ......... 26 13.2 8.8 6.6 5.3 4.4 3.8 3.3 
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